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Instructions
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Working time - 70 minutes

All questions should be attempted.
Show all working.

Start each question on a new page.

Marks will be deducted for careless work or poorly presented solutions.

On the cover sheet of the answer booklet clearly show:

a) your hame
b) your mathematics class and teacher
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Question 1: (18 Marks) ~ Start A New Page Marks
a) Simplify 64**1 + g*-1 1
b) Ifthe distance from (4, k) to (8,2) is 5. Find all possible values of k. : 2

c) (i) By differentiation from first principles show that if f(x) = x? — 2z

then f'(x) =2x—2 2
(i) Find the gradient of the tangents at the points where the curve crosses v
the x axis. . 2
d) Write in index form x = log,7 1

d
e) Find 2 if
dx

@ y=xvx 1
) 1-x |
=Gz | 3

(i) cos(180° + A) 1
(i) sin(90° + A) 1
g) Sketch y = |x* + 2x — 3| showing all relevant features. 2

h) Write down, in terms of k, the co—ordinat(’?f}]of the point 4 that divides the
interval joining P(1,4) and Q(—4,7) internally in the ratio k:1 2
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Question 2: (18 Marks) - Start A New Pagé

®

b)

<)

d)

If y = (4x + 3)5 use the substitution u = 4x + 3 and the chain rule to show

@ _ 4
e 20(4x + 3)

If tanf = -:— and 180° < 8 < 360° find the exact value of sin 8

Given P(2ap,ap®) and R(2ar,ar?), p £ r

(i) Find in its simplest form the gradient of PR

(ii) Show that the equation of PR is y = (p—;ri) x — apr

1
Find the gradient of the normal to y = =z at the point (1,1)

The sum of the first six terms of an arithmetic series is 45 and the sum of the
first 12 terms is —18. Find the first term and the common difference.

Solve

(M 3<|2x+1]<7

4x
. .
(D 3x—-2 .

Marks
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Question 3: (18 Marks) - Start A New Page

a)

b)

d)

Marks

The line I makes an angle of 135° with the positive x axis. If [ passes through

(—2,—1) write the equation of | in general form.

Simplify

(1) sin®0 + sin @ cos?d

(i) (1 -sin?a)(1 —tana)

Solve [2x — 7| =3x + 2

Prove

1+sin @

(i) secH+tané = o0

(i)

+ p
1+sinf 1-sin@

6%+2%
Simplify i

= 2sec?0
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Question 3 (cont’d)

Marks

f)  Fora certain series, the sum of the first n terms is given by S, = 2n? — 5n

®

(i)

Find an expression for the sum of the first (n — 1) terms.

Deduce an expression for the n™ term.

t y = 2 dd .
Sh()VV tha sano
functlon

Find where the graph of the function crosses the co-ordinate axes.

Show the x axis is the horizontal asymptote.

Hence sketch the curve.
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Question 4: (18 Marks) ~ Start A New Page Marks

@ Find the distance between the parallel linesx — 2y + 1 = 0 and
3x—-6y+7=0 2

b) Simplify logs 167* : 2
2

¢) On attached sheet (I), shade the region satisfying the following inequations

simultaneously 3
x=1
y <49 —x?
y % x2— 3x

d) Without using your calculator determine which of 12 —v5 and 3+ 3v5 is
greater [show all working] 2

e) Use the principle of mathematical induction to prove for all positive
integers n 3

1-rm
T+r+ri4 o 4+rt=
1-r

f)  Find the equation of the circle with centre at the origin that has the line
3x —4y = 30 as atangent. 3

i
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Question 4 (cont’d)

g)

AN
B(b,a)

A("Ub>

v

AOAB has its vertices as 0(0,0), A(a,b) and B(b;a)

(i) Show that AOAB isisosceles.

(ify Find the midpoint of A and the gradient of AB and use them to
show that the equation of the perpendicular bisector of 4B passes
through O

End of Paper

Marks
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